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This Industrial Hygiene Section is 
published to promote sound thought 
upon and concerning industrial hy- 
giene. To that end it will contain 
articles, discussions, news items, re- 
ports, digests, and other presenta- 
tions, together with editorial com- 
ments. The editorial policy is to 
encourage frank discussion. On this 
basis contributions are invited. 
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The Editorial Committee will exercise 
its best judgment in selecting for pub- 
lication the material which presents 
most exactly the factors affecting in- 
dustrial health and developments for 
control of potentially injurious ex- 
posures. The editors may not concur 
in opinions expressed by the authors 
but will endeavor to assure authen- 
ticity of fact. 
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Our Annual Meeting 


f low Fifth Annual Meeting of the AMERICAN IN- 
DUSTRIAL HYGIENE ASSOCIATION is to be held in 
Rochester, New York, on May 25 and 26 in connection 
with the NATIONAL CONFERENCE OF GOVERNMENTAL 
INDUSTRIAL HYGIENISTS on May 24 and the meeting of 
the AMERICAN ASSOCIATION OF INDUSTRIAL PHYSICIANS 
AND,SURGEONS extending to May 27, 1943. These meet- 
ings include a broad program, touching on many phases 
of industrial hygiene and containing many items of 
pertinent interest in the present emergency. Copies of 
the program will be distributed shortly. 

These annual meetings serve not only to bring be- 
fore the Association the results of many of the im- 
portant current investigations but also present an 
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Section 2 


excellent opportunity for interchange of ideas. Al- 
though the program is admittedly broad, it obviously 
was not possible to cover all phases of industrial hy- 
giene, and possibly some problem that you are intensely 
interested in at the moment is not mentioned in the 
program, such, for example, as the chronic toxicity of 
3 methyl —2 amino—8 anilino —10 tolyl phenazonium 
chloride. We do not know the answer, but we feel cer- 
tain that among those attending the meeting there will 
be someone who can give an authoritative report. 
These “Corridor Conferences” are one of the more 
important parts of the meeting, and the informal or 
unwritten program will undoubtedly cover a range of 
subjects far greater than that of the formal program. 
The “board of experts” will be almost unlimited in 
number and experience. Here will be an opportunity 
to get the answers to those questions that have been 
bothering you—but come prepared to answer questions, 
because you may be on the “giving” as well as the 
“receiving” end. 


Foresighted versus Benighted 


yg THE good old days it was the usual practice to 
carry on operations with attention to turning out 
the finished roduct without thought of the possible 
health hazards which might be introduced. If materials 
or processes were going to cause occupational disease, 
these would come to light soon enough and precau- 
tionary measures could then be taken. Where occupa- 
tional diseases actually did occur, the symptoms were 
ascribed in a number of cases to non-occupational 
causes until the true cause of the condition was too 
self-evident to be denied. 

Today we are glad to record another of the increas- 
ing number of instances where industry is being fore- 
sighted instead of benighted in the handling of poten- 
tial health hazards. In the rapidly expanding synthetic 
rubber industry with the attendant manufacture of 
military rubber goods combining both natura! and 
synthetic rubbers, industry has given attention not 
only to production but also to measures for protecting 
the workers’ health as well. As is detailed in the article 
in these pages, both medical and engineering research 
have been conducted and the findings given practical 
application to the end that men and women who are 
becoming skilled in the preparation of these vital 
products will continue to remain on the job to give 
their best efforts for the country. 


S 
yale) 
aN 
— 


Page 254 


INDUSTRIAL MEDICINE 


April, 1943 


These unretouched Pictures show you 
why welders do better work with 


AO NOVIWELD-DIDYMIUM LENSES 


Didymium Lenses enables a flame-welder to look right through the cloudy yellow flame of burning sodium 
vapors and see the rod and molten area more clearly. This clearer vision greatly increases his efficiency. 
allows him to do more and better work, gives him greater protection and comfort. 


...and NOVIWELD-DIDYMIUM LENSES offer you all these other advantages, too... 


Noviweld-Didymium Lenses are considered by many 
who have tested them, to be the greatest welding glass 
ever developed! That's how important they are to your 
company . . . and to war production. 


REMEMBER: AO Noviweld-Didymium absorbs So- 
dium flare and a/so protects welders’ eyes against BOTH 
ultra-violet and infra-red radiation, meeting the Bureau 
of Standards Safety Code Specifications in both of the 
latter respects. 


And, in addition, Noviweld-Didymium has the fol- 
lowing other advantages: it preserves orange and red 
color values, enabling the opéfator to see red-hot bead 
and molten area in brilliant color, it is ground and pol- 
ished to ophthalmic standards of quality, and present 
stocks indicate immediate delivery in shade numbers 4, 
5 and 6 for welding goggles. 


Behind Noviweld-Didymium are American Optical 
Scientists and the achievements of the AO Laboratory 

. . the same laboratory that has contributed so many 
other outstanding developments to welding eye pro- 
tection and better welding. 

Don’t wait... get in touch with your nearest AO 
Branch Office today for a convincing demonstration of 
how Noviweld-Didymium allows both skilled and in- 
experienced flame-welders to do better work. 


Optical 
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It would be considered inexcusable military tactics 
to send a detachment across terrain controlled by 
enemy machine guns when a well-placed shell or bomb 
might first be used to wipe out the machine gun nest. 
It is just as poor tactics for an industry to place a 
detachment of workers in a manufacturing operation 
without first assuring that disabling health hazards 
have been placed under control. With the extension of 
information concerning the methods of industrial hy- 
giene and the increasing realization that maximum war 
production can be obtained only with maintenance of 
the health of workers at high levels, we can expect a 
more universal adoption of the policy of being fore- 
sighted instead of benighted in the provision of proper 
hygienic measures. 


Control of Solvent Exposures 
—In the Rubber Industry— 


T. R. THOMAS, P. A. Sanitary Engineer (R), and 
B. D. TEBBENS, P. A. Industrial Hygiene Engineer (R), 
Division of Industrial Hygiene, 

National Institute of Health, U. S. Public Health Service, 
Bethesda, Maryland 


NOLVENTS, both toxic and relatively innocuous, have 
S assumed a major position in the hygiene problems 
of the rubber fabrication industry. Benzol and its 
homologues, as well as the chlorinated solvents, carbon 
tetrachloride and ethylene dichloride, are necessary 
solvents for the greatly increased amount of synthetic 
rubber now in use, since petroleum naphtha will not 
adequately dissolve these materials.1 War production 
of important military equipment has increased greatly 
the number of persons handling the solvents, including 
many women recently brought into the factories. 

Following a conference on May 29, 1942, concerning 
health hazards in the rubber industry, the Division of 
Industrial Hygiene, National Institute of Health, U. S. 
Public Health Service, Bethesda, Maryland, undertook 
this study of the control of potential exposure to sol- 
vent vapors. The original health conference was in- 
spired by several disabilities and deaths from inhala- 
tion of benzol. Solvents in question besides those men- 
tioned above were carbon disulfide, petroleum naphthas, 
and ketones. It was felt that some information was 
desirable on control measures at operations where the 
less toxic solvents are now used, since synthetic rubber 
may later replace the natural product and require more 
toxic materials. 

Although the production of synthetic rubber does 
not require organic solvents, one of its raw materials, 
acrylonitrile, has been found to be a severe poison? § 
so its use was investigated in connection with this 
study. A broader study of the use of benzol and other 
solvents in industry is being carried on and will be 
reported later. 

Scope—After a reconnaisance survey in four fabri- 
cating plants, the following types of manufacture were 
found to be these in which solvent hazards existed, 
either actually or potentially, for a large number of 
persons: 

1. Fabric coating. 

2. Balloon fabrication. 

3. Airplane fuel tank fabrication. 

4. Rubber boat and pontoon fabrication. 

5. Synthetic rubber production. 

These five types of work were then studied in detail 
by analyzing the manufacturing procedures, obtaining 
air samples where possible for quantitation of exist- 
ing exposures, reviewing the proposed or existing con- 
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trol measures, and measuring the air flow of ventilating 
systems. Although complete information was not 
available in all the above categories, the collected data 
are included in this report. Observations of typical 
control measures are outlined, and those installations 
which appeared to be particularly effective are pre- 
sented in detail. 

USE OF SOLVENTS—Procedures briefly outlined in the 
following paragraphs are explained more fully in the 
subsequent text. Fabric was coated with natural or 
synthetic rubber by spreading a thin layer of the ma- 
terial, suspended in a suitable solvent, onto moving 
cloth from behind a spreader blade. The vehicle was 
then evaporated from the fabric by heat, leaving the 
rubber impregnated in and on the surface of the cloth. 
Gas-containing cells such as balloons, rubber boats, 
and pontoons were then fabricated from this material 
by cementing together sections of the fabric previously 
cut to pattern. For this work, a cement consisting of 
rubber dispersed in a suitable medium was _ used. 
Finally a rubber reinforcing tape was cemented over 
the seam. In addition to the cement vehicle, organic 
solvents were used for washing dirt from the fabric 
and for softening some surfaces in preparation for 
cementing (tackifying). 

Motor fuel tanks were fabricated by cementing to- 
gether over a form several layers of sheet rubber or 
heavily impregnated fabric. Solvents were used as 
vehicles in the rubber cements as well as for washes 
and tackifiers. These adhesives were used to cement 
together the various layers, to make the necessary 
seams, and to insert edge reinforcements and such 
appurtenances as hose connections and clean-out ports. 

Synthetic rubber of the Buna N type is a copolymer 
of butadiene and acrylonitrile. While no organic sol- 
vents are required for this production, the acrylonitrile 
is a serious potential hazard, and its safe handling will 
be considered. 

METHODS—For determination of vapor concentra- 
tions of the coal tar solvents and of toluene-petroleum 
mixtures, such as those from processed petroleum 
trade-name solvents, two methods were used: the Mine 
Safety Appliances Company benzol indicator, and the 
spectrographic method developed in this Institute.? 
The second technique was used to check the indicator, 
which proved to be sufficiently accurate for both benzol 
and toluol. Atmospheric concentrations of petroleum 
naphthas and of ketones were not determined. 

The chlorinated solvents, ethylene dichloride and 
carbon tetrachloride, were sampled by two methods 
to obtain some data on the correlation of a new method 
being developed in this Institute with one of proved 
efficiency. The latter was the method of Elkins,* using 
amyl acetate as an absorbing medium. In comparable 
samples, agreement between the two methods was good. 

Carbon disulfide was determined in one location by 
bottle absorption in the triethanolamine-copper acetate 
reagent suggested by Viles® and modified by McKee.® 
Since no adequate method existed for determination 
of acrylonitrile, no samples of this vapor were taken. 
Other laboratories are now working on this determina- 
tion. 

Determinations of air flow were made with the 
standard Alnor velometer and its several attachments. 
Ventilation measurements were supplemented by in- 
formation from the several engineers and consultants 
responsible for planning and installing the systems. 


Detailed Studies 
ABRIC COATING—Solvents used for this work varied 
considerably, depending on the nature of the rubber 
coating. For natural rubber, petroleum naphthas were 
used almost without exception, some toluene being 
incorporated in occasional formulas. Coatings of 
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synthetic rubbers, however, required solution in the 
more toxic solvents. At the present time, benzo] has 
been replaced largely by toluol or trade-name processed 
petroleums which contain a large proportion of toluol. 
Some synthetic rubber coating mixtures were diluted 
with small amounts of petroleum naphthas. Although 
the chlorinated compounds previously mentioned are 
solvents for synthetic rubbers, these materials were 
not encountered in fabric coating departments. 

The dispersed rubber was spread on strips of fabric 
on a standard coating machine. In some plants the 
rubber suspension was fed to the doctor blade by hand 
from a pail while, in other installations, lines were 
used. At the doctor blade a controlled thin coating 
was spread on the fabric, which then passed over 
heated coils to evaporate the solvent before the fabric 
was rewound. The drying time depended on the type 
of solvent used. 

The obvious control method for the evaporated sol- 
vents is enclosure and exhausting of the drier. The 
necessary openings in such an enclosure are those for 
entrance and exit of the fabric. Several variations of 
this general procedure were seen. On one, exhaust air 
was removed from above the fabric, while in another, 
air was exhausted from below the steam coils. One 
installation provided hinged flaps along both sides of 
the drying tunnel to allow easy access to the fabric 
throughout its route. These flaps were lowered while 
the machine was in operation. 

The design of one system indicated certain desirable 
features of such an installation. From each of 12 coat- 
ing machine drying tunnels, handling 2.5 gallons of 
solvent per hour, 5000 cubic feet of air per minute 
(c.f.m.) were exhausted. This amount of air and 
solvent would produce about 300 parts per million 
(p.p.m.) average concentration of toluol in the duct 
work, allowing an adequate safety margin below the 
explosive limit. The overhead exhaust from the tunnel 
was sufficient to produce a calculated inward velocity 
at all openings of about 150 feet per minute (f.p.m.). 
The minimum measured velocity was 100 f.p.m. Fresh 
tempered, humidified, and filtered air was supplied to 
the room at the rate of 64,000 c.f.m., slightly more than 
the total exhaust. The principal supply grilles were 
overhead at the feed and take-off ends of each machine, 
and were baffled to prevent disturbance of the air flow 
into the drying tunnels. This arrangement supplied 
adequate fresh air to the operators. Air change in 
the workroom was at the rate of 40 per hour. This 
system had been designed for the possible use of benzol 
_as a rubber solvent, although toluol substitutes were 
being used at the time. 


Average concentrations of combustible vapor in the 
workroom were about 50 p.p.m. Concentrations be- 
tween 30 and 60 p.p.m. were general throughout the 
room, both at operating positions at the doctor blade 
and at locations between machines. The maximum con- 
centration found was 150 p.p.m. of combustible vapor, 
almost entirely petroleum naphtha. This sample was 
obtained at the head of one machine while the doctor 
blade was being cleaned with gasoline. Several bottle 
samples brought back to the laboratory for spectro- 
graphic analysis were in good agreement with the com- 
bustible indicator. 

These results indicate the effectiveness of this sys- 
tem for controlling solvent vapors during fabric coat- 
ing. While it is probable that such an elaborate system 
would not be required for the solvents then in use, it 
is felt that this system could be used safely with benzol. 
It might be made more economical by decreasing the 
size of openings into the driers, thus reducing to a 
minimum the free area through which air may enter. 
For such drying operations, it is recommended that the 
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exhaust capacity per drier be designed to create at 
least 100 f.p.m. velocity through the necessary open- 
ings. Where possible, dope should be fed to the doctor 
blade by means of pipe lines. The use of gasoline 
washes for doctor blades and rolls is also recommended 
in preference to the more toxic aromatic compounds. 

2. BALLOON FABRICATION—Solvents used in cements 
for joining sections of balloon cloth were similar to 
those previously discussed. Several different solvent 
formulas were encountered including pure benzol, 
toluol-petroleum naphtha mixture, and a mixture of a 
toluol substitute with carbon tetrachloride and a trace 
of carbon disulfide. The aromatics or aromatic-petro- 
leum mixtures were most widely used. Both petroleum 
naphthas and ketones were used as washes. 

Military balloons were assembled by cementing to- 
gether relatively small sections of coated fabric, the 
individual sections being cut to form the curved sur- 
faces required. Edges to be joined were washed free 
of dirt and then contiguous edges were coated with 
cement which was allowed to dry to tacky stage. They 
were then joined together, rolled tight, and a reinforc- 
ing tape applied after the exposed seam had been 
coated again with a small amount of cement. 

In the assembly of barrage balloons which were 
relatively small, about 75% of the joining may be done 
on work benches of convenient height and sufficiently 
wide, usually about four feet, to accommodate material 
to make up about one-quarter of the final balloon. These 
larger sections were then joined together on the floor, 
and certain appurtenances were cemented to the sur- 
face. Finally the balloon was partially inflated and 
last reinforcing tape and patches applied to the inside. 

Assembly of barrage balloons is always done in 
large volume rooms. This fact is itself a safety factor 
since considerable natural dilution of vapors can occur. 
In the several plants surveyed, the volume varied from 
540,000 to 1,350,000 cubic feet, and the floor area from 
18,000 to 45,000 square feet. With a maximum of 110 
persons employed at one time in such workrooms, it is 


clear that the space per person was relatively high. 
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Fig. 1. 
Section on Lateral Ventilated Table. Air 
Flow — 50 c.f.m. per square foot table 
surface 


Since a large proportion of the cementing is, or may 
be, done on benches, the logical control measure for 
solvent vapors is source ventilation at the tables. 
Several arrangements were seen for realizing this 
purpose, including ventilated canopy hoods over the 
tables, slot hood ventilators over the center of the 
table, and lateral slot exhaust along one or both sides 
of the table. Since large surfaces of solvent or washes 
evaporate intermittently, control measures which re- 
duce peak concentrations to the general room concen- 
tration, are obviously effective. 

Fig. 1 shows cross-section details of a laterally ven- 
tilated table which was satisfactory in controlling peak 
exposures, and practical in production. Each of several 
work tables, 40x 4 feet in top dimensions, was pro- 
vided with 8,000 c.f.m. exhaust. Distribution of air 


/ 


over the slots was accomplished by making the entire 
space under the table a plenum chamber, with three 
connections to the exhaust duct. Air velocities over 
the surface of the table varied from a minimum of 50 
f.p.m. at the center line to 1,200 f.p.m. at the slot. Air 
distribution was good over the entire system. 

The amount of ventilation was about half that sug- 
gested for similar lateral exhaust of plating tanks.’ 
In this case, however, there were no convection cur- 
rents to be overcome, the extraneous energy sources 
being room turbulence, and the motion of the cement- 
ing brush. Since control was effective, as will be shown 
later, it is suggested that for such tables, the amount 
of ventilation be computed from the formula 

Q=50 LW 
where Q= quantity of air to be exhausted—c.f.m. 
L and W = top dimensions of the table—ft. 

As an alternative, a few types of patches for balloons 
were cemented on downdraft tables such as that shown 
in Fig. 2. This table was used with considerable suc- 
cess for removing solvent vapor after saturating 
frayed-rope handle patches, the rope being sufficiently 
porous to allow air to pass through it. A cheese cloth 
covering over the grille to prevent plugging of the 
holes was changed several times per day. Total air 
flow through the system was about 3,500 c.f.m. 


Fig. 2. 
Downdraft Ventilated Table 


As a rule, table ventilation as described above will 
furnish several air changes per hour in the workroom. 
In addition, from one to three changes can be ex- 
pected from leakage at windows and doors. Except 
under very unusual conditions, five to 10 air changes 
per hour were sufficient to prevent accumulation of 
vapors in these workrooms. Therefore, further gen- 
eral air dilution appeared to be neither necessary nor 
desirable. As a guide for determining the adequacy 
of dilution, table I shows approximate required quan- 
tities of diluting air per hour per gallon of several 
commonly used solvents. 

In none of four balloon rooms surveyed was the 
average concentration over 50 p.p.m. of individual or 
mixed vapors. As indicated previously, this is attrib- 
utable to the fact that all of the workrooms were very 


TABLE I. 


Allowable concentration Required air per hour 

Solvent p.p.m. per gallon (cu. feet) 
Carbon tetrachloride ........... 100 325,000 
Ethylene dichloride ............ 100 400,000 
Carbon disulfide 15 3,450,000 


large, and natural and forced ventilation was sufficient 
to prevent accumulation of vapors. However, local 
concentrations reached peaks in some locations well 
above the toxic limits. It is doubtful that even these 
exposures were above threshold limits in the daily 
average. In one plant area where ventilated tables 
shown in Fig. 1 were used, table cementers had no ex- 
posures to benzol above 20 p.p.m., their average and 
peak exposures being that of the general room air in 
the table cementing area, i. e., 10 to 20 p.p.m. Vapor 
concentration in the air entering the ventilating slot 
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was up to 300 p.p.m. In another area, however, where 
the ventilating installation had not been completed, 
operators had an average exposure while cementing 
of 60 to 70 p.p.m. benzol, with peak exposures of about 
175 to 200 p.p.m. At another plant where ventilated 
tables were used for a smaller proportion of the total 
work, average room concentrations of total combustible 
vapors were about 40 p.p.m.; individual exposures at 
ventilated tables were in the range of 40 to 70 p.p.m., 
while exposures near unventilated tables averaged 
slightly higher with peak concentrations in the range 
of 200 to 300 p.p.m. At the ventilated table shown in 
Fig. 2 in this plant, operator exposures were at the 
general room average of 40 p.p.m. 

At floor cementing operations where large sections 
of balloon fabric were assembled, no additional ventila- 
tion was provided. Tests at floor cementing stations 
were uniformly low for solvent vapors, being in the 
range of 20 to 80 p.p.m. in the breathing zone. Usually 
the operator moved away from the evaporating solvent 
and thus escaped maximum exposure. It appeared, 
therefore, that if adequate ventilation existed in the 
workroom for general dilution, no further ventilation 
was necessary at floor cementing stations. Some ad- 
vantage may be gained by placing circulating fans and 
tempered air inlets in such a position as to create mild 
air movement across floor cementing areas to dilute 
the vapors more rapidly. 

Final balloon assembly required a few operators to 
work inside the partially inflated balloon applying 
finishing tapes and completing a few terminal seams. 
Unless air is continually fed to the balloon, its interior 
is a confined and unventilated space of about 15,000 
cubic feet. Evaporation of solvents in such a space 
may build up rapidly a relatively high concentration 
as shown in the upper curve of Fig. 3, which shows 
results of tests in an unventilated balloon. Over a 
period of 1% hours, concentration of combustible vapor 
increased regularly to 450 p.p.m. The lower curve of 
the same figure shows results in another balloon into 
which air was continuously fed from the inflating 
blower at a rate of about 1,000 c.f.m. and allowed to 
escape from a second port. Under conditions similar 


Fig. 3. 
Vapor Concentrations 
in Ventilated and Unventilated Balloon 


to those of the first case, the concentration increased 
slowly to only 140 p.p.m. and appeared to be at a peak 
plateau. When operations ceased, the concentration 
dropped rapidly. It can be calculated that without 
ventilation, concentration of benzol within the balloon 
would have increased in the same length of time to 
about 350 p.p.m. The procedure required no new 
equipment, and only the slight operating modification 
of smothering the balloon at a convenient degree of in- 
flation. There was no inconvenience to operators, and 
a decided reduction in the atmospheric contamination. 
It was found during this investigation that nearly all 
of the vapor in the balloon was due to immediate oper- 
ations, and only a small part of it came from previ- 
ously entrapped vapor or solvent. 

3. AIRPLANE FUEL TANK FABRICATION—Ethylene di- 
chloride was the most toxic solvent used in the fabri- 
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cation of self-sealing fuel cells, others being ketones 
and petroleum naphthas. 

Fuel: cells were fabricated by cementing together, 
over a form, several layers of natural or synthetic rub- 
ber, some of which were coated or calendered into 
fabric and some of which were in sheet form. Single 
plys were tailored by hand to fit a mold which is later 
removed by disintegration. For the inner ply, which 
is of synthetic rubber to resist the action of gasoline, 
ethylene dichloride was used as 2a cement solvent and 
as a tackifier. The plys of natural rubber may be 
cemented and washed with petroleum naphthas. 

A small part of the preliminary cementing may be 
done on ventilated tables such as those previously de- 
scribed. For the most part, however, cementing and 
tackifying were done on the formed cell which, for con- 
venience, was placed on a low pedestal. In this position, 
cement and tackifier were brushed intermittently over 
large areas to prepare seams, insertions, and edge rein- 
forcements as well as to tackify surfaces for cementing 
subsequent layers. Without adequate ventilation, those 
operations may cause considerable vapor exposure to 
operators and others in the vicinity. 

At the time of the survey, the production rate was 
low and no air samples representing full production 
could be obtained. Samples taken during a period of 
low production in the summer were uniformly low for 
ethylene dichloride, being in the range of 20 to 90 
p.p.m. without induced ventilation. Natural ventilation 
from open windows was good. It is well to note from 
Table I that ethylene dichloride requires a larger 
amount of diluting air to maintain safe concentration 
than does an equal volume of benzol. 

Without the test of actual installations, none of 
which have been seen in operation, we are reporting 
two methods which appear to be of possible value in 
reducing potential vapor exposure from this work. In 
any case, it is important to segregate work requiring 
the use of noxious solvents from that in which petro- 
leum naphthas or gasoline is an adequate solvent. 


Fig. 4. 
Sketch of Ventilation for Fabrication of 
Fuel Tanks 


Fig. 4 indicates an arrangement for source ventila- 
tion at the working surfaces of the fuel cells. The ped- 
estal on which the cell rests is an open-bottom shell, 
the top of which approximates the shape of the cell but 
leaves an annular ring around it. Through a floor duct, 
sufficient air is drawn to create a downdraft past the 
top edges of the cell. It is felt that the velocity at the 
working surface should be about 100 f.p.m. for ade- 
quate control. For calculations of required air, the fol- 
lowing formula approximation: 
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Q = 200 H (L+ W) 

Where Q = quantity of air to be exhausted — c.f.m. 

H = distance from top of shell to top of cell — ft. 

L & W = length and width of shell — ft. 
For such a system, supply air must be so distributed 
as not to create turbulence at the working surfaces. 

As an alternative, work on the cells may be done in 
booths from which sufficient air is withdrawn to create 
a face velocity of about 100 f.p.m. This arrangement 
should give adequate control if work is done from the 
face side of the booth. Air should be withdrawn from 
the booth near the floor level. The amount of air re- 
quired is approximated by the formula 

Q = 100 HW 
where H & W = face dimensions of the booth — ft. 

This system might have some advantage of economy 
since axial flow fans could be used and little or no duct 
work would be required if such booths were located 
along outside walls. 

4. RUBBER BOAT AND PONTOON FABRICATION.—During 
this survey, only gasoline or other petroleum naphthas 
were being used as washes and cement solvents, since 
the fabric coating was entirely of natural rubber. 
Therefore, no samples were taken at this operation. 
The work is similar to that in fabrication of balloons, 
some of the cementing being done on tables and some 
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on the floor. No cementing was required in completely 
enclosed spaces. 

Although the health hazard from gasoline vapor was 
not severe, one plant had under consideration a design 
for exhausi ventilation to reduce vapor concentration. 
The quantity of air to be exhausted from and made 
up in the workroom was based on the average hourly 
consumption of solvent. Gasoline vapor was to be 
diluted to about 100 p.p.m., the air being withdrawn 
in such a way as to provide source ventilation for 
cementing and washing job. Table operations were to 
be ventilated as previously described, with somewhat 
lower air flow per square foot of table. For cementing 
on final assembly of cylindrical shapes, downdraft 
ventilation was to be provided from the base of the 
pedestal on which the inflated part was being assem- 
bled. For dilution at locations where local exhaust 
was difficult or impossible, an excess of make-up air 
was to be directed toward the working station through 
movable semi-rigid canvas ducts, the supplied air to 
be filtered and tempered. 

5. SYNTHETIC RUBBER PRODUCTION—AlIthough a ma- 
jority of the synthetic Buna rubber to be produced will 
be Buna S (butadiene-styrene copolymer), some Buna 
N (butadiene-acrylonitrile copolymer) will continue in 
production. Of the materials used, only acrylonitrile 
offers a potential serious health hazard.2 This hazard 
is largely one of acute poisoning, according to 
present knowledge, but it has been indicated that acute 
poisoning may occur at low concentrations. 
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The flow sheet shown in Fig. 5 indicates the steps in 
processing raw materials to synthetic Buna rubber. 
Organic reactants were stored in tanks and handled 
by pipe line throughout. The polymerization reaction 
was accomplished in emulsion, usually in soap water. 
The reaction vessel was closed and under pressure up 
to 65 pounds per square inch. In the three plants 
visited, no attempt was made to recover excess acry- 
lonitrile, so that the reacted mixture was transferred 
directly from reactor to a semi-enclosed vat where ad- 
dition of electrolytes caused coagulation. From this 
point to the drier, there existed potential exposure to 
excess acrylonitrile, since operations were either open 
or semi-enclosed. Some variation in procedure was 
seen in the three plants; for example, the lack of a 
drying step in one of them. 

No attempts were made to obtain air samples for 
acrylonitrile since no adequate method existed. Obser- 
vation of the process, however, indicated several points 
at which precautions should be taken when acrylonitrile 
is used; 

(a) Leaks or breaks in pipe lines carrying acryloni- 
trile would be serious hazards. Personnel should leave 
the affected area immediately, and those who return to 
close valves and remove the residue should be equipped 
with gas masks approved by the U. S. Bureau of Mines 
for protection against organic vapors. Spilled nitrile 
should be washed down drains with copious amounts of 
water. Contact with the liquid should be prevented by 
use of rubber footwear and gloves, as it may be ab- 
sorbed through the skin. 

(b) Cleaning of reaction vessels after each batch 
operation is a severe potential hazard. Before a man 
enters the vessels, it should be purged by ventilation 
through a duct extending to the bottom of the vessel. 
The volume of air purged should be at least twenty 
times that of the container. In addition, the man enter- 
ing the reactor should be equipped with a life-line 
manipulated by another person outside the tank, and 
rubber footwear and gloves to prevent skin contact 
with the sludge and loose material in the tank. 

(c) Under normal operating conditions, some vapor 
exposure was possible in operations from the coagula- 
tor to the final press baling. To expedite inspection of 
the material, part of the top or inspection openings of 
the coagulator were usually left open. The vat should 
be equipped with sufficient suction ventilation to create 
an inward draft of about 100 f.p.m. through such 
openings to prevent escape of unreacted vapors. 

Dewatering and washing operations at the separator 
may produce vapor exposure. Either enclosure of 
filters or adequate local exhaust should be provided. 
Centrifuges, particularly, may produce considerable 
displacement of air and vapor into the surrounding 
atmosphere, and adequate exhaust ventilation should 
be provided at the periphery of the basket. Additional 
general ventilation may be required also. 

Ventilation of enclosed conveyor driers is essential 
for the removal of water vapor and other residues 
evaporated from the stock. To prevent escape of these 
materials into the workroom, ventilation should be 
sufficient to provide an inward air velocity of 100 f.p.m. 
at all openings of the drier. 

As far as is now known, the dried product pre- 
sented no further hazard, and the final baling opera- 
tions was innocuous. However, if baling or milling is 
done on the undried product, as noted in one plant, 
some vapor may be evolved from heat of compression. 
In such case, local exhaust ventilation should be pro- 
vided to remove contaminants from the mill or press. 


Conclusion 


[ NCREASING use of synthetic rubber may intensify the 
use of toxic solvents in rubber fabrication. Opera- 
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tions now performed with petroleum fractions may re- 
quire aromatic solvents, or others of equal toxicity. 
Such changes must be considered as introducing indus- 
trial hygiene problems, whose solution should be made 
an integral part of the planning program so that pro- 
duction will not be hampered at a later date by illness 
or psychological disturbances among the operators. 

The authors are grateful for the assistance through- 
out the survey of DR. A. D. BRANDT, P. A. Sanitary 
Engineer, and to DR. P. A. NEAL, Surgeon, both of the 
U. S. Public Health Service. 
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Minimum Requirements for Safety and 
Industrial Health in Contract Shipyards 


HE U. S. NAVY Department and the U. S. Maritime 

Commission have collaborated on the development 
of minimum requirements for safety and industrial 
health in contract shipyards. A manual of tentative 
standards was developed following a survey of the 
greater number of shipyards throughout the United 
States by experts in safety and in industrial health 
assigned to the U. S. Maritime Commission. These 
tentative standards were discussed in detail at a na- 
tional conference conducted under the auspices of the 
Navy and the Maritime Commission held in Chicago 
December 7 and 8, 1942. The tentative standards with 
recommended changes were unanimously agreed upon 
at this conference and have now been published by the 
Government Printing Office. The regulations having 
to do with industrial health are given below. 

In the development of these standards it has been 
recognized that it is vitally important to conserve man- 
power and promote the physical welfare, health and 
safety of what shortly will amount to one million work- 
ers in shipyards. 

In carrying out the requirements of these minimum 
standards, JOHN ROCHE is serving as Chief Safety Con- 
sultant and PHILIP DRINKER as Health Consultant. Mr. 
Roche has a staff of four full-time men, one in each 
regional district, and Prof. Drinker has two industrial 
hygienists and a doctor on the Atlantic and west coasts, 
and an industrial hygienist in the Gulf and Great Lakes 
area. 

The fact that the majority of these shipyards are 
built on made-land may introduce hazards which are 
difficult to avoid. Most of the yards include only a 
minute percentage of experienced workers, which also 
adds appreciably to the difficulty of the safety and 
health problems. 

The introductory message to these requirements 
addressed to ail contractors constructing ships for the 
Navy and the Maritime Commission, as signed by 
Frank Knox, Secretary of the Navy and E. S. Land, 
Chairman, U. S. Maritime Commission, is as follows: 
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“Each contractor is hereby given notice that the Navy 
Department and the Maritime Commission will expect 
full and complete compliance with the minimum stand- 
ards which bear the approval of the Navy Department 
and the Maritime Commission, and each is requested 
to give full cooperation to the consultants on health 
and safety who will be charged with the coordination 
and supervision of the safety and health programs of 
the two agencies. The cumulative restriction of man- 
power makes speedy attention and comprehensive ac- 
tion in respect to the subject matter hereof of vital 
importance.” 


S and H-1. Introduction 


1.1 The standards for industrial health and safety as 
presented in this manual cover only minimum requirements. 
It is not to be assumed that compliance with these minimum 
standards is insurance of the development of good health 
and safety records. 

1.2 It is recognized that in many shipyards, standards 
for health and safety are already in effect which go beyond 
the requirements of those listed here. The Maritime Com- 
mission and Navy urge that any standards of higher level 
be continued and that where substandard conditions of 
health and safety exist, they immediately be brought to 
the required standard or better. 

1.3 In all cases the use of the words shall or must indi- 
cates that compliance with that section of the minimum 
requirements is mandatory. Where the words should or may 
are used the séction may be considered desirable but not 
necessarily mandatory under certain circumstances which 
the contractor in his discretion may determine. 


Minimum Requirements for Industrial Health 


H-2. Medical Facilities 


2.1 Personnel.—Yards employing up to 5,000 men should 
have two full-time physicians, and one additional physician 
for each additional 5,000 men. Yards with less than 2,000 
to 3,000 men will not need full-time physicians. 

2.2 Specialists in the various branches of the medical 
profession available in the area should be consulted as 
indicated. 

2.3 Yards employing up to 5,000 men should have in the 
main dispensary six full-time nurses and three additional 
nurses for each additional 5,000. Additional nurses will be 
required for first aid stations. 

2.4 There should be at least three clerks employed in 
the medical department for each 5,000 employees. 

2.5 One ambulance driver should be available per am- 
bulance per shift. 


H-3. Physical Facilities 


3.1 The medical department should be provided with: 

. A waiting room with suitable registration facilities. 
. A general treatment room. 

An eye treatment room. 

. A minor surgery room. 

. A ward with three beds for the first 5,000 employees, 
and one bed for each additional 10,000. 

Doctors’ offices and private examining rooms. 

. A nurses’ office and dressing room. 

. X-ray room for yards employing 5,000 men and above. 
A physiotherapy room. 

Toilet facilities for doctors, nurses, and patients. 

. A storeroom for general medical stores. 

X-ray files and viewing room. 

3.2 First-aid treatment rooms, manned by nurses, should 
be provided wherever there is overcrowding at the main 
dispensary and loss of time due to distance from shipways 
and shops. These sub-stations may be located under building 
ways or near locations where the number of men working 
is large so that the distance a man need travel to a sub- 
station will not exceed approximately 400 yards. 


H-4. Equipment 


4.1 The following equipment should be provided: 

a. One ambulance for each 15,000 employees, or reason- 
able fraction thereof, with an ordinary passenger car 
always in reserve. 
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b. In some yards a station wagon is used satisfactorily 
inside the yard and an ambulance used only for trips 
outside. 

c. An x-ray unit for wards employing about 5,000 men 
and above. 

d. Medical and surgical stores required for minor sur- 
gery, eye injuries and physiotherapy. 


H-5. Records and Forms 


5.1 The following records and forms are recommended: 

NoTEe.—In an emergency no form need be filled out. 

a. A form authorizing the workman to report to the 
medical department for examination or treatment issued 
by a foreman or leading man or other supervisor. This 
shall show time of issue, arrival at dispensary, discharge 
from dispensary and return to work. 

b. Appointment form for revisits and retreatments 
issued by the physicians and nurses. 

c. A disposition form issued by physicians and nurses 
indicating return to work, hospitalization, to home, or other 
disposition. 

d. A complete and accurate permanent filing system re- 
cording personal data, nature and cause of injury, diag- 
nosis, treatment, disposition, and results. 

e. The necessary state and insurance company forms. 

f. Daily report to tne safety department showing all new 
cases for the day, together with the nature and cause of 
injury, and the diagnosis. 

g. The adoption of the standard nomenclature when made 
available by the Council on Industrial Health of the Amer- 
ican Medical Association, Chicago. 


H-6. Examinations 


6.1 Physical examinations to insure proper placement 
of employees shall be given. 

6.2 Periodic check examinations shall be given men 
working in occupations potentially hazardous to themselves 
or others, as for example to crane operators, locomotive 
and hoisting and portable engineers. Periodic check exam- 
inations should be given men in jobs in which there may 
be health hazard, as for example to sand blasters, radium 
and x-ray workers, and paint sprayers. 

6.3 Special examinations such as x-ray, seriologic and 
urinalyses shall be given in the individual case as indi- 
cated and in accordance with local needs. 


H-7. Air Raid Precautions 


7.1 The medical department shall locate, equip, and 
maintain such emergency first aid dressing stations as may 
be deemed necessary to handle air raid casualties. 

7.2 A certain number of yard employees shall be trained 
in first aid procedures to render assistance to the medical 
department in handling air raid victims. 

7.3 Close cooperation should be maintained with the local 
civilian defense officials in order that evacuation and care 
of air raid victims may be carried out to the best ad- 
vantage. 

7.4 In keeping with local army and navy regulations, 
steps should be taken to provide protection of dispensaries 
by sandbags, or otherwise, from fragments and concussion 
of bombs. 


H-8. Responsibilities of the Medical Services 


8.1 Frequent inspection of the yard by the medical staff 
shall be required in order that physicians may become 
familiar with shipyard jobs and thus help intelligently 
in preventing accidents and occupational disease. 

8.2 Close collaboration shall be maintained with the 
safety department especially in regard to records of acci- 
dents and absenteeism. 

8.3 It shall be the joint responsibility of the medical and 
safety departments through the supplies department to 
know the composition of paints, thinners, paint removers, 
and other chemicals used in the yard, and to see that the 
workers exposed are protected by the best safety practices. 

8.4 As in the general practice of medicine the confiden- 
tial relations of doctor and patient shall be maintained. 

8.5 It is certain that in the near future women in large 
numbers are to be employed in the mechanical trades. It is 
necessary in shipyards to make special provisions for this 
class of patients. This will necessitate the establishment 
of separate waiting, treatment, and examining rooms. In 
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yards where the number of employees is large, it may be 
logical to establish a separate dispensary for the handling 
of women patients. 


H-9. Sanitary Inspections 

9.1 Cafeterias and canteens.—It shall be the duty of the 
medical department to adapt from Army and Navy stand- 
ards, in reasonable conformity with the local health depart- 
ment rules, an inspection scheme to include pre-employ- 
ment examination of food handlers, quality and quantity 
of food, general cleanliness and comfort, screening, dish- 
washing, garbage and waste disposal. These inspections 
shall be made at unscheduled times and never less than 
once each week. 

9.2 Water supply, sewerage, and waste disposal.—In co- 
operation with Maritime and Navy engineers the medical 
department shall inspect and report, upon the above as 
often as seems advisable, but not less than twice yearly. 

9.3 Salt tablets—Salt tablets shall be made available 
to all employees and shall be kept in covered dispensers 
approximately located. 


H-10. Respiratory Protective Equipment for Shipyards 

The U. S. Bureau of Mines, 4800 Forbes Street, Pitts- 
burgh, Penna., maintains a laboratory which tests and 
approves for use in industry respiratory protective equip- 
ment of all kinds. The Maritime Commission and Navy 
will require the use of approved equipment throughout all 
yards. The safety department shall be responsible for in- 
structing men in the proper use of such equipment and 
for the maintenance of ample supplies. 

10.1 Details of Bureau of Mines respirators with names 
of manufacturers, prices, and descriptions can be obtained 
from the Bureau or from the Maritime Commission. 

10.2 The safety department shall be responsible to the 
management for cleaning and sterilizing all such equip- 
ment as often as may be agreed upon with the medical 
department. (A method for such sterilization is included 
in these standards; see section H-12.0.) 

10.3 General requirements for respirators.— 

a. Adequate protection as defined by American Standard 
Safety Code for the Protection of Heads, Eyes, and Respi- 
ratory Organs. Handbook H-24, Nov. 1, 1938. Superin- 
tendent of Documents, Washington, D. C.; price 15c. 

b. Comfort (light weight and not obstructive to vision). 


H-11. Jobs Requiring Respiratory Equipment 


11.1 Dust.— 
JOBS PROTECTIVE DEVICES 
Silica of Sand Dusts (as in sand blast-{ (1) Abrasive blasting helmets. 
ing) \ (2) Dust respirator. 


) (1) Air line respirator. 
(2) Lead dust respirator. 

{ (1) Air line respirator. 

\ (2) Dust respirator. 

11.2 Metal fumes and smokes.— 


JOBS 


Lead Dust (as in mixing paint) 


Asbestos (as in covering pipes) 


PROTECTIVE DEVICES 
(1) Air line reszirator. 

Lead and zine oxide from welding and{ (2) Fume respirator for lead. 
burning. 


11.3 Solvent vapors.— 


JOBS 
Spray painting, both indoors and outdoors. | 
Paint removing, usually indoors 
Cementing, usually indoors............. | (1) Air line respirator. 


PROTECTIVE DEVICES 


Cleaning, usually indoors............... (2) Chemical cartridge respirator. 


Degreasing, usually indoors............. } 
11.4 Acid gases and mists.— 


i JOBS 
Plekling (indoors) 
Cleaning (indoors) 


PROTECTIVE DEVICES 


| (1) Mist respirator. 


D (2) Chemical cartridge respirator. 


11.5 Alkali mists.— 


PROTECTIVE DEVICES 


Cleaning (indoors).................20-- (1) Mist respirator. 


Degreasing (indoors) 
11.6 Asphyxiating atmospheres.— 


PRORECTIVE DEVICES 
(1) Nese mask. 
(2) Oxygen-breathing mask. 
(3) All-service mask. 
11.7 Air supply for air-line masks of all kinds.—Air at 
a comfortable temperature and free from odors and ex- 
cessive moisture sometimes is difficult to furnish, especially 
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| (3) Dust respirator for zine oxide. 


{ (2) Chemical cartridge respirator. 
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for outdoor jobs in winter. Air quality and temperature 
shall be tested by the Safety Department and shall meet 
the suggestions of the American Standard Safety Code for 
air-supplied respirators (sec. 10.3a). 


H-12. Sterilization of Respirators 


12.1 Each worker who needs a respirator should be 
assigned his own respirator. Where this is not done, it is 
important that the respirator be sterilized in addition to 
being changed. Adequate sterilization may be accomplished 
by— 

a. Washing the rubber and metal parts with soap, a 
brush and warm water, after which the respirator is ster- 
ilized by immersion for 10 minutes in a solution of forma- 
lin made by placing one part of 40% formaldehyde solution 
into nine parts of water. 

b. Washing the rubber and metal parts with soap and 
warm water, after which the respirator is sterilized by 
dipping in 3% solution of carbolic acid, a 2% solution of 
lysol, or a 70% solution of denatured alcohol. 

ce. Subjecting the respirator to sterilization by a moist 
atmosphere of antiseptic gas, preferably formaldehyde, 
for a period of ten minutes at room temperature. 

d. After following any one of the outlined procedures, 
the respirator should be rinsed with water and hung up to 
dry. The respirator should not be used until it has been 
dried thoroughly. 

e. The filters, felt screens, and elastic headbands should 
be removed, if detachable, before washing or sterilization 
of the respirator, unless it is evident that washing and 
sterilization will not harm these parts. 

12.2 The National Safety Council has issued an Indus- 
trial Data Sheet No. D-Gen. 16, “Cleaning and Sterilizing 
Goggles and Respiratory Equipment.” 


H-13. A Guide for Prevention of Industrial Disease 


13.1 Eight common types of disease and methods for 
their prevention are given in the following sections. Help 
in applying these methods will be given by the local Safety 
Department and by safety and medical consultants of the 
Navy Department and the Maritime Commission. 

13.2 Flashburns and foreign bodies in the eye.— 

a. Effects on workers: “Flash” is a surface eye burn 
resulting from even momentary unprotected exposure to 
the welding arc. In this condition the eye is painful and 
sensitive, especially to light. An eye flash shall be treated 
only by the doctor or by methods he has prescribed. 

b. Foreign bodies in the eye shall be removed only under 
the doctor’s orders or by methods he has prescribed. Like 
flashburns, they are preventable. 

c. For safe practice: 

All workers: 

1. Whenever near welding areas wear antiflash gog- 
gles which have been approved by the Safety De- 
partment. 

2. Wear safety goggles when grinding, chipping, buf- 
fing, scratch-brushing, or forging. 

Welders: 

3. Wear approved antiflash goggles even when helmet 
is being worn. 

4. Use portable screens to protect the eyes of fellow 
workers. 

13.3 Lead poisoning.—— 

a. Sources: In general, any job in which dust, fume, or 
smoke from any substance containing lead is breathed daily. 

b. For example: 


JOB: WHEN MATERIAL IS: 
Welding Metal, coated with paint 
Cutting containing lead 
Burning Lead 

Shrinking Lead pigments 
Grinding 

Buffing 


Spray painting 

Mixing paint pigments 
c. Job can be done safely with: 

1. (a) Special ventilation: Use a local exhaust hood 
approximately 8 inches from the job and 
drawing at least 200 c. f. m. into the hood 
with filtration of the discharge, or discharge, 
to a place where the contaminated air will 
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not be breathed, or 
(b) Wearing of fume respirators, or 
(c) Wearing of supplied air respirator. 
2. Periodic medical examination which includes blood 
and urinalyses. 
13.4 Solvent vapors.— 
a. Sources: In general, any job in which solvent vapors 
are breathed. For example: 
Spray painting. 
Painting. 
Using paint remover. 
Applying cements. 
Paint brush and spray gun cleaning. 
b. Job can be safely done with: 
1. Segregation of such work, and 
2. (a) Special ventilation as may be required. 
(b) Provision of spray booths with exhaust system. 
(c) Wearing of special respirators: 
(1) For spray painting: Supplied air respira- 
tors or air line hoods. 
(2) For other jobs: Chemical cartridge res- 
pirators. 
(See H-10 on respiratory protective equipment.) 
13.5 Zine fume fever (zinc chills or shakes ).— 
a. Sources: In general, any job in which the fumes from 
heated zine are breathed. For example: 


JOB: WHEN MATERIAL IS: 
Welding Galvanized metal 
Cutting Zine 

Shrinking Zine alloy 

Pouring zinc alloys Brass 


b. Job can be safely done with: 

1. Special ventilation: Local exhaust hoses or hoods 
located close enough to operation at all times to re- 
move smoke completely. 

2. Wearing of special respirators. 

NoTEe.—There are no known cumulative effects from zine 
chills, 

13.6 Fiberglas.— 

a. Effects on workers: Men working with Fiberglas may 
develop a dermatitis or conjunctivitis which are skin and 
eye conditions. It is best to transfer to another job those 
who continue to be sensitive. 

1. Both experimental and practical evidence show 
conclusively that the inhalation with Fiberglas 
causes no lung damage. 

2. The cement used with Fiberglas may contain a 
toxic solvent such as carbon tetrachloride (CCl+) 
which can cause severe illness or even death if the 
cement is used indoors with inadequate ventilation. 

b. For safe practice: 

1. Clothing: Supply loose coverails with collars and 
sleeves buttoned over cheesecloth. 

2. Goggles: Should be worn. 

3. Shower: Should be taken rather than bath, at end 
of shift. 

Respirators are usually not necessary, but if a cement 
containing a toxic solvent is used, proper protection either 
by ventilation or by a respirator must be supplied and used. 

13.7 Asbestosis.— 

a. Sources: In general, any job in which asbestos dust 
is breathed. For example: 


JOB: WHEN MATERIAL IS: 
Handling Asbestos 

Sawing Asbestos mixtures 
Cutting 

Molding 


Welding rod salvage 
b. Job can be done safely with: 
1. Segregation of dusty work and, 
2. (a) Special ventilation: Hoods enclosing the work- 
ing process and having linear air velocities at 
all openings of 100 feet per minute, or 
(b) Wearing of special respirators. 
3. Periodic medical examination. 
13.8 Silicosis.— 
a. Sources: In general, any job in which the dust of free 
silica (sand) is breathed daily. For example: 
JOB: 
Sand-blasting 
Sand packing of pipes 
Shot blasting of castings 
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b. Job can be done safely with: 

1. Isolation of dusty process and, in addition, 

2. Special ventilation: In the case of sand-blasting, 
the work should be done in the standard type of 
sand blast room, cabinet, or machine. 

3. Special respirator for dust-containing free silica, 

4. Periodic examination by doctor. 

13.9 Dermatitis.— 

a. Sources: Excessive or improper use of cleaning agents 
such as gasoline. It is not at all uncommon to find der- 
mititis caused by excessive use of common soaps such as 
those used in laundering. Cutting oils, certain greases, cer- 
tain insulating materials used on electric cables and con- 
duits can cause dermatitis. 

b. Job can be done safely with: 

1. Precautions against excessive use of the causative 
agent. 

2. Advice of the medical department in the use of 
protective salves and creams. 


H-14. Ventilation Standards 


14. The maintenance of proper working conditions shall 
be the responsibility of the safety department, whose staff 
shall work in close cooperation with the welding, paint, 
and electrical departments. Air analyses and tests shall 
be made by the safety and medical consultants of the 
Navy Department and the Maritime Commission as may 
be needed. 

14.1 Ventilation is required to control temperature and 
to remove air impurities, as from welding and paint spray- 
ing. 

14.3 Personnel of Department.— 

a. Number: 

1. The size of the ventilation crew will vary with the 
type of ship, equipment available, etc. The head 
of the safety department will be responsible for 
the organization of the safety department or 
division. 

2. There shall be a ventilation supervisor on each 
shift responsible to the head of the safety depart- 
ment. Under the supervisor there shall be a suffi- 
cient crew to inspect and maintain good working 
conditions. 

3. An EC-2 ship shall have at least one ventilation 
man aboard. Larger ships, or ships like carriers 
with considerable galvanized welding, shall have 
at least two ventilation men. 

4. The number of ventilation men on the night shifts 
shall be in proportion to the construction crews. 

5. The ventilation crew must have available a main- 
tenance and repair crew of sufficient size to keep 
equipment on the job and operating efficiently. 
Long waits during which equipment is idle must be 
avoided. 

b. Training: 

1. The ventilation supervisor (that is, the safety 
engineer) shall be trained to handle the entire 
ventilation program in the yard. Local educa- 
tional institutions, State Industrial Hygiene Units, 
Maritime Commission engineers, and other sources 
are available to give this training. 

2. The ventilation supervisor shall organize classes, 
demonstrations, and short talks on standard pro- 
cedures for ventilating specific spaces on the ships. 

14.4 Type of equipment needed.—In ship construction, 
two types of ventilation are used—local exhaust as for 
removal of welding fumes at the point of origin, and 
_ general ventilation to supply fresh air to confined working 
spaces. 

a. Local exhaust: 

1. A common length for a local exhaust hose is forty 
feet. In ordering exhaust fans for use with local 
exhaust hoses, the following specifications should 
be met: Capable of drawing a minimum of 200 
c. f. m. through each of 83-inch (or 4-inch) diameter 
flexible hose. Fans should have provisions for at- 
taching three or more local exhaust hoses per unit. 

. In the interests of power economy, it is undesirable 
to move much more than 200 c. f. m. through each 
local exhaust hose. 

b. General ventilation: 

1. It is frequently desirable to introduce air into 
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large working spaces such as deep tanks, fore- or 
after-peaks. This is done in many yards by using 
a flexible fabric duct, with metal elbows, and a fan 
of about 5,000 c. f. m. capacity. 


. It is desirable sometimes to supply a quantity of 


fresh air into the double bottom. 
c. f. m. unit may be used. 


Here a 2,000 


. These two examples represent the two extremes of 


this type of work, and therefore are the two ex- 
tremes in fan sizes. Fan static pressures in each 
case should exceed four inches of water. 


. For general ventilation of a ship engineroom dur- 


ing construction, a 10,000 c. f. m. blower is recom- 
mended. On the other hand, operations in confined 
quarters where heat is generated (plate shrinking, 
for example) may use a small portable fan to cir- 
culate the air. For this purpose, small blowers 
of from 800 to 1,500 c. f. m. shall be provided. 


. Ventilating procedures: 
i. 


Local exhaust shall be used whenever a welding 
operation is being conducted in a confined space, 
or whenever galvanized metal is being welded. 
Local exhaust is always a suction process. Never 
blow a stream of air upon a welding arc. 


. Many welders think that it is enough to hold the 


end of the suction hose in the same compartment 
with the welding operation. This is not so. In 
order to capture the welding fumes, the end of the 
hose must be within six or eight inches of the arc, 
assuming a 200 c. f. m. volume per hose. Beyond 
this distance, the suction hose is ineffective. 


. The air supply to a general ventilation fan must be 


fresh outside air. Recirculation of air already con- 
taminated shall not be permitted. A minimum of 
400 c. f. m. per welder shall be applied to a given 
working space such as a deep tank when general 
ventilation is used alone. 


. In warm weather, air movements or drafts are help- 


ful, while in cold weather a minimum of air move- 
ment is desired and local exhaust will serve best. 
In temperate weather, it is most satisfactory to use 
a combination of local exhaust and general ventila- 
tion. 

Coordination with 


of department construction 


program.— 

a. The ventilation supervisor shall keep abreast of con- 
struction, and thus anticipate the ventilation needs. 

b. The construction foremen shall inform the ventilation 
department of ventilation needs before the needs occur. 
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c. Blackboards, boxes, signal lights, or similar devices 
shall be installed on board and used to inform the ventila- 
tion department of immediate needs. 

14.6 Supplementary ventilating procedures.— 

a. Ventilating confined spaces, such as the fore- or after- 
peaks and deep tanks, is greatly simplified by the tem- 
porary removal or cutting through of certain plates. 

b. For example, the fore-peak of a Liberty ship can best 
be ventilated by cutting a combination access and ventila- 
tion hole through the watertight bulkhead near the ship’s 


bottom. 


c. The tank top can be left off of the midship deep tanks 
until all welding has been completed in this space. 

d. A side plate can be left or cut out of the engineroom 
at the bottom deck level. 


S-9. Welding—Arc 
9.1 All welders shall be made familiar with the hazards 


of their work 


and instructed in safe methods of performing 


the various types of jobs to which they are assigned. 
9.2 Personal protection equipment used by welders 


shall include: 


9.21 Welders’ 


protective hood provided with the 


proper shade of filter type lens for protection 
against the harmful rays of the are and a clear 
cover glass to protect the filter lens. 


(a) The shades or their equivalent recom- 
mended are: 
Up to 30 amperes—No. 6-7 Shade. 
30 to 75 amperes—No. 8 Shade. 
75 to 200 amperes—No. 10 Shade. 
200 to 400 amperes—No. 12 Shade. 
Over 400 amperes—No. 14 Shade. 
(b) Shades may also be selected from the 
following table: 
Welding glass 


Rod diameter shade No. 
10 
12 


(c) The welder’s hood should be inspected at 
least weekly to detect possible light leaks, 
cracked protective glass, or badly fouled 
or missing cover glasses. Any defects 
discovered shall be corrected at once. 


American Industrial Hygiene Association 


News of Local Sections 


New York Section are ROY S. BONSIB, 
Chairman, DR. A. G. CRANCH, Vice- 
Chairman, MORRIS B. JACOBS, PH.D. 
Secretary-Treasurer, F. J. PATTY and 


Metropolitan New York Section 


HE regular meetings of the Metro- 
politan New York Section have in- 
cluded a number of subjects of gen- 
eral interest presented by men with 
much specific information concerning 
them. In discussing the subject “Hand 
Cleansers,” DR. A. G. CRANCH, Director 
of the Industrial Toxicology Depart- 
ment, Union Carbide & Carbon, point- 
ed out that the hand cleansers re- 
quired depended upon the nature of 
the soiling material. Solvents, mineral 
abrasives and strong alkaline solutions 
are objectionable materials for hand 
cleansing. Limited used of solvents, 
suitable abrasives like corn meal, non- 
alkaline soaps made from higher fat- 
ty acids are among the more desirable 
materials to be used. Adequate wash- 
Ings with cleansers and protective 
preparations decrease industrial der- 
matitis. It is important to note that 
many so-called cases of industrial der- 
matitis are incorrectly diagnosed. 
“Electric Shock in Relation to In- 


dustrial Accidents” was the subject 
presented at the January meeting by 
DR. BARRY KING, Assistant Professor 
of Physiology, College of Physicians 
and Surgeons. 

The February meeting took the form 
of a round-table discussion concerning 
industrial hygiene hazards introduced 
by the production of war materials. 
The principal sub-topics discussed 
were solvents, synthetic products, anti- 
oxidants, lubricants, catalysts and in- 
secticides. This round-table discussion 
was led by ROY S. BONSIB, Chairman of 
the Section, and an active part was 
taken by P. W. GUMAER, G. E. FURGUSON, 
H. SEAGRAVE, DR. R. P. SIM and DR. A. G. 
CRANCH. The subject of the proper 
labeling of solvents received partic- 
ular attention. 

The March 31 meeting was ad- 
dressed by LIEUT. COMDR. G. E. TWIN- 
ING, USN, Safety Engineer, United 
States Navy Yard, Brooklyn, N. Y., 
on the subject of Ventilation of Weld- 
ing Operations. 

The officers of the Metropolitan 


WILLIAM J. BURKE, Councilors. J. WM. 
FEHNEL, W. R. STEWART, G. E. FERGUSON 
and W. R. BRADLEY were appointed to 
the Program Committee, and F. A. 
PATTY and S. MOSKOWITZ to the Enter- 
tainment Committee. 


Michigan Section 


HE Michigan Industrial Hygiene 

Society has introduced a mimeo- 
graphed news letter for its members, 
the first issue of which has appeared 
and is full of interest. 

At the February meeting, the Michi- 
gan Section was addressed on the sub- 
ject “Women in Industry” by Mrs. 
MARGARET T. METTERT, Women’s 
Bureau, U. S. Department of Labor 
and MISS IVA WAIT, A. C. Spark Plug 
Division, General Motors Corporation 
at East Lansing, Michigan. On March 
10, Ww. P. YANT, Mine Safety Appli- 
ances Company, discussed ‘‘New 
World-Wide Industrial Hygiene Prob- 
lems” following his recent survey of 
industry in England. 

- A committee on gas defense has 
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been appointed by the Michigan Sec- 
tion and is comprised of T. F. MOONEY, 
Ford Motor Company, Chairman, J. w. 
GIBSON, Chairman, Michigan Dept. of 
Labor and Industry, LLOYD GORDON, 
Michigan Dept. of Health, G. C. 
HAROLD, PH.D., Chrysler Corporation, 
W. T. KREBS, M.D., Hudson Motor Car 
Company, D. A. PADDEN, Ford Motor 
Company, and P. F. REZIN, Michigan 
Department of Health. 


Pittsburgh Section 
we March Meeting of the Pitts- 
burgh Section was held jointly 
with that of the Western Pennsyl- 
vania Chapter of the Western Society 
of Safety Engineers and was ad- 
dressed by DR. CHARLES F. KUTSCHER 
on the subject “Occupational Eye 
Hazards.” “Absenteeism” is to be the 
subject of JOHN F. MCMAHON, Manag- 
ing Director, Industrial Hygiene 
Foundation of America at the April 
Meeting. 


Chicago Section 


HE results of a field investigation 

of over 100 vapor degreaser units 
at which nearly 500 vapor determina- 
tions were made was discussed under 
the title “Chlorinated Solvent Expo- 
sures at Degreasing Operations” by 
KENNETH M. MORSE, Industrial Hy- 
giene Engineer of the Illinois State 
Department of Public Health, Divi- 
sion of Industrial Hygiene at the 
February meeting. Much information 
was given on the relative merits of 
ventilation and methods of manipula- 
tion of the work in keeping vapor ex- 
posures to safe limits. An open house 
session was held at the industrial hy- 
giene laboratories of the Illinois 
Health Department prior to this meet- 
ing. 

“Making Industrial Ventilation Do 
Its Job” was the subject covered at 
the March 23 meeting by CAPTAIN 
ALLEN D. BRANDT who has been 
assigned by the United States Public 
Health Service to the Safety and Se- 
curity Branch of the Office of Chief of 
Ordnance, Chicago. CAPTAIN BRANDT’S 
discussion was followed by a presenta- 
tion of some of the material available 
for ventilation equipment under the 
present priority situation. 

A resolution was approved by the 
Chicago Section addressed to DONALD 
M. NELSON, Chairman War Production 
Board, concerning priorities on mate- 
rial and equipment for installation of 
exhaust ventilation and other occupa- 
tional disease control measures. In 
this resolution it was noted that there 
is no provision in the present War 
Production Board organization for the 
review of priorities for material and 
equipment necessary for the protec- 
tion of health of workers by men with 
first hand knowledge and experience 
in health problems and the materials 
requisite for their control; that the 
various sections of WPB now having 
jurisdiction have no coordinating unit 
for the handling of such priorities; 
that the present set-up has been such 
that these priorities are not assured 
of being handled in an expeditious and 
understanding manner; and that un- 
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adaptable substitute materials have 
at times been suggested or recommen- 
dations made that industry get along 
without certain protective measures. 
It was resolved that the Chicago Sec- 
tion appeal to Mr. Nelson to imme- 
diately institute a constructive policy 
regarding priorities for equipment and 
materials for the protection of the 
health of exposed workers so that any 
essential industry having health ex- 
posures may obtain such material and 
equipment without delay. The purpose 
of the resolution was to bring before 
the War Production Board the neces- 
sity of establishing a section which 
could handle materials and equipment 
relating to problems affecting health 
and the routing of such matters di- 
rectly to this section for complete han- 
dling in order that workers might be 
given adequate protection. A copy of 
the resolution was referred to Frances 
Perkins, Secretary of Labor, and to 
Paul V. McNutt, Chairman of the 
Manpower Commission, in view of 
their concern for the manpower con- 
servation problem. 

Since a considerable number of 
members of the Chicago Section had 
worked with DONALD E. CUMMINGS and 
had valued his friendship, the Section 
voted at the meeting following his 
death that a suitable memorium be 
inscribed for transmittal to Mrs. 
Cummings. 

The April Meeting of the Chicago 
Section is to be devoted to a discussion 
of occupational disease compensation. 
This subject will be handled from the 
point of view of the Compensation 
Commission, the legal aspects by an 
attorney and the medicolegal phases 
by an industrial physician. 


MANUFACTURERS 


A S. ALOE COMPANY, St. Louis, has 
4 he developed actual specific lists of 
equipment and materials, together 
with cost data, for industrial medical 
department installations of all kinds 
and sizes. These are complete in every 
detail. Furnished on request. 


IME, October 5, 1942, under the cap- 

tion ““New Burn Cure,” described a 
“Biodyne” burn healing ointment for 
severe burns containing hormone-like 
substances extracted from yeast and 
fish liver oils. This ointment has been 
taken over by A. S. ALOE COMPANY, St. 
Louis, and will shortly be available 
from them. 


SERIOUS problem in arsenals and 
- ordnance plants is the danger of 
tetryl dermatitis. West Disinfecting 
Company has been carrying on expe- 
riments to develop the highest possible 
methods of protection and has just 
completed two products specifically 
designed as aids in the prevention of 
lost-time from this cause. Ordnance 
Soap No. 8 is a special type of liquid 
soap used generously on the hands and 
arms or any other part of the body 
which may come in contact with tetryl 
or TNT. West Protective Cream No. 
99, to provide an external protection 
to the skin, is made of a base contain- 
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ing a film which is not soluble ig 
tetryl. As a word of caution, however, 
it should be borne in mind that so 
people can get systemic poisoning by 
breathing in the fumes of TNT and 
tetryl, and protective creams, of 
course, do not protect against this 
hazard. Samples of West’s Ordnance 
Liquid Soap No. 8 and Protective 
Cream No. 99 with full data on their 
use may be obtained from the West! 
Disinfecting Company, 42-16 West 
Street, Long Island City, New York, 
or from any of the 55 West Branches 
throughout the country. 


H. CAMP AND COMPANY, Jackson’ 
+ Michigan, have been making 
available a considerable amount of 
educational and non-commercial liter- 
ature to both educators and physicia: 
for distribution. This year they are’ 
supplementing their efforts with a 
series of interesting full color posters, 
18 x 24% inches, one of which will be 
made available to industrial plants, 
The posters are available without: 
charge on request through the Samuel” 
Higby Camp Institute for Better 
Posture. 

URITY Research Laboratories. 

(Bauer & Black) have success- 
fully impregnated sulfathiazole into’ 
the gauze pad of the familiar Handi- 
Tape, where it remains combined with 
the gauze and is released only on 
contact with the moist wound sur- 
face. The entire dressing is sterilized 
after packaging and retains its bac- 
teriostatic power indefinitely. Made} 
with Bauer & Black’s Wet-Pruf ad-) 
hesive and non-raveling gauze, the 
Curity Sulfa-thia-zole Handi-Tape is” 
ready for instant use in hospital out- 
patient department, doctor’s office and’ 
home first aid emergencies. : 


ROLONGED chronic illness followed: 

by sharp limitation of diet during” 
a period of pre-operative preparation, 
especially when surgery of the gastro-— 
intestinal tract is contemplated, may” 
result in a state of partial vitamin de-~ 
pletion. Most parenteral fluids routine-~ 
ly contain glucose, which sets up an) 
additional drain on the vitamin B- 
stores in the body. Post-operatively, 
nausea and vomiting occur frequently” 
and there is often the necessity for” 
complete restriction of food for days” 
at a time. This sequence of events was | 
clearly reproduced in a case recently ” 
reported (Ann. Int. Med., 18:110, 
1943). The patient developed a sore | 
tongue and became uncooperative, dis- | 
oriented, and confused. A dramatic” 
change ensued after administration of | 
riboflavin and nicotinic acid, with com-" 


plete disappearance of the lesions with- @ 


in five days. A number of laboratory 
procedures have been developed in 

cent years to augment the clinical 
diagnostic approach to vitamin defici- 
ency disease, but many of them requiré 
special equipment and are not easily 
adaptable for routine clinical use; 
Physicians may obtain a list of vita 
min values of foods and a bibliography 
of important and generally informa= 
tive papers on vitamins by writing 
Eli Lilly and Company, Indianapolis 
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